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(54) TORQUE GENERATING EQUIPMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a torque 
generating equipment of high efficiency and high 
torque which uses the magnetic energy of permanent 
magnets. 

SOLUTION: This torque generating equipment is 
provided with rotors R1, R2 having a plurality of 
salient poles 130, 230 having permanent magnets 132, 
232, respectively, rotors R3, R4 having a plurality of 
magnetic material salient poles 330, 430, stators S1, 
S2 having electromagnets 1 50, 250 which are 
annularly arranged in parallel on the outer peripheries 
of the rotors R1, R3 and the rotors R2, R4, 
respectively, a rotating shaft 60 which rotatably 
retains the rotors R1, R2, R3, R4 inside the stators 
SI, S2, and current control equipment 40 which 
supplies exciting currents to the respective 
electromagnets 150, 250. By successively exciting the 
electromagnets 1 50, 250, a rotating force is applied to 
the rotors R1. R2. Different poles of the 

electromagnets 150, 250 apply attractive forces to the magnetic material salient poles 330, 
430 and assist rotation. 
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i^^l 3 2. 2 3 2 ^^tt-Si^i^M^^S/^V^cOT'. 

Ri, R2oPfife^^^{t;'ra::i:;5ST*^So cHtcJ: 

[0 0 3 31 ^(Dx^^mtmimmmmtm^ji^mf^ 
^m't^^mm^m(Dmmi>^^<^xi,. ^^m^i 3 
2' ^^(bni^^ti^m^n^^—i^Ri , R2(D^ri^ 
icico^mi 3 0, 2 3 op^x^^^^^mmmM^^ 5 
0, 2 5 o(cffi](tTiix*^Hs<7)T% wmnM^i 5 

0, 2 5 O^HiJ!^^ 19 m;tTV>< c<^(c J: or. tulSII 
[0 0 3 41 

iSM^co^/^T. US-Ill o^#BSLTi^0^i-'5o ma 
fzw\m^m^m<Dm\Rxfm2(o^mmm\z,Ji^^t>^ h/u 

So 



[0 0 3 5] z(o'mmm\c%hVj\-^m^mm.o\t. ± 

<i: LT, ^lSO^|g2<7)^'r-i^ S 1 , S 2 ^ . -^ti-^ 

ti(n;^T— s 1 , s2t(omcm%^'^fmK\'^m^^'^ 
i:^ii:s-<<iBis:$4xyc^i:sLr/^3(7)D-^Ri, r 

3^, m2;5^t>'m4(DD-i5^R 2, R4t. ^^h^^ 

^rt^S>^->^>'^^5 0 0 i:^«x.TV^So ^l^r>'|g2 
(7):^x--^Sl, S 2fi. 'tn^'i^;^x-^^RlJcoaffi^ 

^1 5 0, 2 5 0^^-LTV^So -^fc. W>\'BlXI^20:> 

(DiK^m^l 3 2, 2 3 2 ^{ixT^^So ^'^^i, ±12;^ 

-r-ij'si, S2 ^mmrr^^nM^i so, 250^ 

[0 0 3 6] ^-f. mi 7!?M^4(7)n-^^R 1 -R 4tC 

ov^-cl^^.0>^•rso m\Rny^2(Du-^R\, R2\t. 
^ix^tim^^ QO\zmWt^ fitL?^W\^<o x2-^:nr\ 

2 0* . ^COD — ^=ir 1 2 0' CO^^JHilMtCf^c^oTB 

0° \i'y^xm^^M:L7^^m:^\ 3 2, 232^ 
^ivhT^^Km^i 3 2. 2 3 2(D^^<D^m\m^m^m 

m^fl1tm^W^^yVl3 4, 2 3 4^^x.TV^So 

[0 0 3 7] ^=iri2 0* m'^^^v\^'^<om^ 
x^^. iHitette oi;i«^^nTiii?j^^B§-rs=^-^<o 

-^=rTi2o* (D^m\^. ^(D^^:)j\^-^n\^mi3 

f^(C»oT6 0° \fy=^Xemm<DmUfi^f^^'fht\^X\f^ 

T6fflmcollflffl575i^ttbixXl/^Sc HUlSn — iJ^nr 1 2 

TiS^^tlTl/^So lil8(7):^'^{CJi. ^71<>X^^:&1 3 2 
^COV^T. n — ^=3X12 0' \Z.m'^^Mt^^SM^. d 
-^5^3X12 0' :6-i^Btix)tjMSN^^;:eS J: 5*-iaH 
$;^^rv^So — o-^=rTl 2 0' (7){lilJ^^t;i^tt 

3 2}6S|l3|p$n'CV^So Ill8(Cfeorti. :^^?^^2 3 
2{l^n^'nn-^='T 1 2 0' {C^-rStfJ//^N^l(C. 
n->57r3r 12 0' ;6^^BSixfcM:^jSSg^7^c^S cfc 9lC@a 
^^tlTV^So i-^'c^t)-^. n-iJ'nri 2 0' (diSlJtb 
tlX\^^^7^!Km^ I 3 2 t7^^m.^2 3 2 t\-t. n— ^ 
=iri 2 0' (7)i5^fiiliRiJ(C^'aoTI^1^e{CiBJlj^:fx-C*5»9. 

S r So 
[0 0 3 8] Jis5^^^K:& 1 3 2 2 3 2 (7)S:^f6l^ 
:^tiJ<7:)®(cjt. mm^^y K i 3 4 , 2 3 4 if^^ti'^th 

^^*^y^coial:(7:)#l5^>boTI^«^nTv^So 

W^^:/ K 1 3 4 , 2 3 4 \-X^7^fKm^ 1 3 2, 2 3 2 

hn\^^f\.^m'^^<Dm^^mf&'t^h(Dx\ m^^-^m^ 



(7) 
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5/K1 3 4, 2 3 4COO — :^R1. R 2 C0@:^r&]t7)J?^ 
ti. tufE:^x-^ S 1 , S 2 tc^^n5^/^-fH;!)^com?3^ 
:&1 5 0, 2 5 0/j«iS£$ix)t^ ttc, 

l^iJiCfcoTd. -mt LX^mm^^y Kl 3 4, 2 3 
4, 2 3 4(7)o — ^Rl, R 2(^*1;^ f^Ji^fj^fc ^ffi?F^ 

ibct^^^^^j^^ Lr*5'9 . [Hll£:^f^ (lll9(;i*Dtt6a#t+lH] 

— ^ S 1 , S 2 (DWM^ 15 0, 2S0^1^m 
Lfc^#(:i^co5^tii^5^t^^^lC7l<^B^^l 3 2, 2 3 

2 ^ ^-jibsimas^ 1 5 0 . 2 5 0 t<Dm(DmMtmM\^ 

X^^o fc/-cL. rOct Kl 3 4, 2 3 

4(0^tBIH5^?l^;*i-5r ^^mi,cmvX'S^^m<oh 
<DXntf:\^\ 

[0 0 3 91 |?1 cOn-^R 1 (7)^1^1 3 0 
^>:\e^ 1 3 2 ^U^e-I^f*:--- >y K 1 3 4 ti. HI 8 {C/i^"r 
J: 5>t:i. t^^l 5 0 a, 15 0 b J: o Tl3^^t ^tt. tu 
^m\^W^iy Kl 3 4tcJfii$tv/ct:°>^-e<7)r3^^fiS;6>b 
:taCa2^^'^^^ ^tlX\^^^'ry ht^^b^j:^W^Mrl 4 
OlCj:or^^$n^o ^fc. m2<Dx2^^R2<D^m 
2 3 0^=Bll*i-5^^X^^2 3 2RX/m^i^-^y K2 3 
4*^. |^1itc:^i^«2 5 0 a , 2 5 0 b(Cj:oT^^^$ 

m'^M2 4 OiiCX<>Xm&^^^o rttti. 
i^:&1 3 2, 2 3 2. jS^I^mi4»--y Kl 3 4, 2 3 4 
Ti^ci — ^Rl, R 2^0[H]^'^'^c3t^^;^^^iif]^c^^a«6t) 
?:C:^;^tC<J:oTD — ^=3T1 2 0' ;i-^im-r6(75^P>5 

[0 0 4 0) ^tt-=ent7:>i^t5l 5 0 a , 15 0b, 2 5 
Oa, 2 5 0 b^l. ^^l^^l 3 2. 2 3 2 , W^f*:'^ 
5/K1 3 4, 2 3 4^^i6fcD-i$'R 1 , R20^J^ft 
(Dl^n> i'^lt>-lb6 0' t'^/^X'^ISl 3 0, 2 3 0(C 

^^mi5 0a, 150b, 250a. 2 5 0 b{c:(i, 
o_^3ri20' ^(Dm^&mi^Jt^CXW^fS.^ntzf^ 

^^cfg^^^'J^t- J: ^^m^ 1 3 2, 2 3 2. ^t>'?^ttf*: 
-^:yKl 3 4, 2 3 4 7!)^^tl'eiX^-^ I 2 0 ' \Z. 

lEcoj: ^^c^^^^^i 4 0. 2 4 0(cJ:^@^(i^^T'fo 
1 4 0, 2 4 0^m\^^^£^W\t^J^^\ 

[0 0 4 1 ] mSRV^m4<Dx:i-^K3, R 4 {Z 

oV^TUiP>^i-5o Ztlh(Du — ^R3, R4\t. ^fl^ 

mB&Ri^t^<7)n — ^ 3 2 0, 4 2 0. RXJ^<r)9VM 
mmzf^r>xmWt^Mzmm-^^y Yi}^hfJ:^m^3 3 



0, 4 3 0^ffix.Tl^So mIian-^5?Rl, R2tmm 
^u — ^ 3 2 0, 4 2 0CO^J^1RiJ®(-fi6 0' 

(0^^^tl{zmtt7i^!Km^ 1 3 2, 2 3 2 ^l^tti*-^:^ 
K1 3 4, 2 3 4 t^^^-'V^t\^fzm^'^m^'^ir^ 
5Ht^ 3 3 0 , 4 3 0 fim^n^<^'&'K<0^^^'^^^X^ 

m^nx\i^^o 

[0042] |g30c7-^R 3<^^1^3 3 0 H! 8 Id 

fr-'r^O\^. mR3b0a., 3 5 0 b t«li:ori*i^$ 

ix. tijfS^tlS 3 Otcjfii^nfct:'':/<i:-^<DPiS;ii^bia 
i:iA^^nt<!: $ tLTV^-6■i- :y h ^ TJ^b/cC 5?^*S:ir 3 4 0 
tCj:oT^a$ix6o *fc. ^4(7)D"i5'R4C0^1l4 

3 Ot^. [W]#(C^f^t^4 5 0 a , 4 5 0 b J; oTl*^^ 

|5]^icM^e:ir4 4 OtC<toT^^:^5$ix5o CCDi;5 
?^itg|*^-r'5<7)(i. ±iauyhmiS.U^»2(OD->?R 

1, R2\zm\^xtmm(om^\z^^, x^tzt^^x. ii^^ 

i"U^||3RT>*||4CDD— i57R 3, R4(c:oV^rrcO,t 

;^j^i-j^^(^5SS:(?)^^#^^^v>5 r t hx^ ^ho:>x 

[00 4 3] /d:ib\ ±IB(7)#1^« 350a, 350b, 

4 5 0 a, 4 5 0 b{itf)lEmi:S:TJ5|l2(7)n-i5'R 1, 
R 2^;IfflV^f>tt^^f^1Sl 5 0 a , 150b, 2 5 0 a, 

2 5 0 b t^h.^*^mm<Dmj^^^\^x\i^^t^. ^ti^ 
ti(DKi^<D[HmtyeLHumz i.iti>^ o rJiSigsM $ tix 

V^^o ) 

J£JL±I^P^Lfcmi7!?M^4cDn-^R 1 -R4^s^»9^^ 

^^6:^:^as6 0 a;&5?[^fig^nrv>5o I18(C*JV>T. 

fl^6 0 a (7);fejliJ(::{^;^-<-f-6 2Rxfy'yi^=i. e 4^ 

lf\'}^Xm3(Da'-i^R37!)mm^tl. H:^ L^.^ V ^:^f-^ 

(Dia^¥IS^toT[HiSSWi6 0Jc@is:$tiSo i^fz. 

0 a (D>^m\Cit^-rmiRlffS2(Dx2-^R 1 , 
R2/J^^^^n. i^V^X^;^-<— f-6 2^t/>^'> 6 4 

^^i.xm4(Du-^R4:^mm^ti. '^ti'eti^—^ 

<7)gI:^L?:^V^®3£#^(CJ:oTIHl^c«I6 otc^K^tt 

-So ±fEo;^-^-i^6 2;5tT/:/'y v-^ 6 4J±. ^ 

1 7^MI|4(7:»n — ^ R 1 ~R 4 ^^n^-ettlelSS* 6 0 <0 

wi* ( c o v ^ T fig* -r § ^ tc^ ft e> n T V > 6 as w 

-efeoT. m'i}t^i[^Rmmi-±mn±m'M:i^m^\.x X 

V\ ^/C. if'&iCjlo-Cli. ^1 ;^l£^4COP-^R 1 
— R 4 <^lHlteWi6 0 t ^^iflHlKflS(D^J^-f 

[0 0 4 4] ±ISlE]|5Wi6 Ofi. mMG<D^-i^'^V5 

0 0tc|iiiS:$tifcttS9 0, 9 0(cJ:oT. [HjS!ig?ttc 
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[0 0 4 5] ±|B<Jr— v-^i/- 5 0 0 ti. \::t^^m\M<D^ 

[0 0 4 6] ^ 1 Rrim 2 (DT.^ — ^ SI, S 2 

r r LT^ 1 (DPsy^-^ S 1 {COV^Ta^-<^o 

^ 1 (7);^x — ^ S 1 ft. ttjIB^Jr— 0 Oc7:>P|fl5 5 

0 0 a (OF^JiimiJffidfp^oT 3 0" t° ^ -CiatS: ^ H 1 

2 iSL(OmM^ 1 5 0 ^*-r 6o 

[0 0 4 7] ^mm^ 1 5 0 ti. r-^^-^-— 1 5 2 
i:. -^fOi5^^i^tC#lH]$ttyc:3>Y/n 5 4, 3 5 4<i:;{)^b 
/.C5o — :fe-(^=i-l'/U3 5 4 (^2(7);^7^— ^ S 2 

{;ifcor{i=''<>'V4 5 4o ) ^i:^^^7)||©^^c^V^5/c^ 

[0 0 4 8] r— ^^-V— 1 5 2f:i. =iT 1 5 2 a , 1 
5 2 c i:. ^^^(Dznr 1 5 2a, 152c ^^^"T^ 
3-i^l52bi:;6^b/.^«9. LT ^^^^btcT^'asW^ 

UT?f^^$nTV>^o =»T15 2a, 1 5 2 c 3 — 
^1 52b^;fat:500d J: o ^ tiT /j^. 

[0049]='ri52a, 152c Ji. ^fh^fl"^ 1 
<Dx^—^R 1 (^fS^l^l 3 0. "^3(0X2--^^ 3C0^1^3 

3 0i:t5t^^f^L#^J:5(-iag^n. «->!r<5r-e/^^^ 
5 0 0(DmU^ 0 0a OP^JlltlJ®t->Pj-LTli:^$;h.Tl/^ 
-5 (**ffi«^iJT-*lia^^l^<i: LT^CS 0 0 e ^ffiV^r 

m (^5n — >$?R 1 , ^3C7)D — i$^R 3(7)^fi^^^«9 (Stf 

5 2a, 152c. — ^ 1 5 2 b (DMH^ff^^l^Tt- 

1 5 4(c>(£ffl$n'5m^^-^o^i(c?^^^<^ttit'b. 
m^kz.vL-^x^'&irt\.{t^\^\ tj::ir6^ m\<D^mm^:i 
^^xmm\^itxb\^. ^wm-^i 5 ofil:v^^;l^4^iL 
fzm%^n^^'t^x.^\^m^^h.x:^n . m{cj:«9 
#=r>i'>'n s 4^mm\^tLt^\zmM^\ 5 ot-±/?)c^ 

[0 0 5 0] t^^^ ^{Vi^-<fz^o\:i. ^2(0:^y--^ 
S 2 t)I18(i:l^^t^TV^Si: jo«9. ±iE^ l 

s 1 tmmomfS.^^'Lx\^^^^ m2(Dy^y^-^ s 2 

ti. Btj|a^io;^7"-^s 1 <^l^ffite^/^^J:^{c, [1] 
«5W6 0<7)f*;^f^(c:^^<7)rBlPil^P^TT. t^-^^—i^l^ 
^5 0 0OM^5 0 0 a 0-)\^mmm\^f^-DXM^ h 



^ S 2^^m^^'th^nM^2 5 OOT— 75^-r-2 5 2 
tl. ^COrir 2 5 2 a, 2 5 2 c ;6S^ttW^ 2 CO D - 
2:S.t/^4C0n— 4(7:»^112 3 0, 4 3 0 ii 

[0 0 5 1 ] v/>;/5 0 0 (75— :^COiStS 5 0 0 b 
\%. ^^##5 3 0 ^^LTaMJ»#l^<7)-^X'fe5 2 
flico^t-irvf-e 0 0;6S^i9{^(t btiri/^^o tT'c. 
'»'i/5 0 0 (7)— ;^CO«tK 5 0 0 b;J>^b^tBi-^lH]f^Wl 
6 0(7)3^gIS(Cfi, li}^-:^^/ h 6 2 0(Cj:oTig3fetS6 1 

[0052] ^ir>f-600^ LTfi, A K 

(LED) h h7^^i^;^i$^^M'g'-ii:rS3feco^-S5| 

3ttg6 10fi. ±l^3fe^?>'i^6 0 0(D£±l;'3<^lHltett6 0 

hMz.%v\wi^<nn^ xh^o ^^mm \c ft ^ -fi^j 

0tC:^1-, Hi OOS^ttge 1 Odfi. -?r(7)^Ji 

mii^r^'ox^\i''y^i,z6mm<D^^ne i oa/js?i^^$ 

ft L7t t # (c^^oir >f-^co^^igltri-^ J: e> tctHj^^ 
ttrVN^o ^ggJ5ffl56 1 0 aOif'^^fiJat^S 0' (CR 
^$:h.TV^5f7)T\ 3^^r>'i^6 0 0{llH]feW6 0;ii^^3 0 

mi(onmmm\cm\^xm.mLfz^o{c. miRx/m2 

<Da — i^Rl, R2<D^mi 3 0, 2 3 Oi^SiS^^lCjpJte::^ 

u«®2(d;^t— 1, s2^mjstT^mm^i s 0. 

2 5 0(D@ai3:t°>y^, -r?:^:b'^rcD^^S0iJ{^:}oV^T^±3 
^tl^o ^tli^X ^ . MM^l 50, 250(7:>=i></Vl 

5 4, 2 5 4i,zm'it^^th^mmmmt. so' m^mnk 
m^:fj\^iizmm-rhmM^i 5 0. 2 5 o(c^t)«i;tb 

[0 0 5 3] ^:x±m.mLfzm^^z.x-^x. zo:^nmm\c 

^(DXh^o t^i^. SlRXIf^2(D>^y' — ^ S 1 , S2 

^m^-r^^m.m^i 5 0. 2 5 0{znLxmt^^ti^ 

mmmm.^t'(DX 0 \:i%m'^^M^-:^\^^x\-±^(Dmm-^ 

PI§Lfc;6^ W\t^M%U^ 1 0 <Jr^i?>i^6 0 0 ^ (7)^-^ 
it{c:j;^lH]tetti6 Oc?:)[p]^:^^tl±l#l^>0-b'ftbn6tH;b 

^t-^^cs-^v^T. Bff^(7)^-r ^^^^T*Ji[)^^®2^g^^^&•r 
^mT'#S'b<75T'fcSo ^;^c. [EifiGWie 0<7:)iHi«s:ft-|*tfci 
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[0 0 5 4] 

[0 0 5 5] *fc. ii)?^mB^^c7:»^>pM^^^^^ti.5tuEm 

[1121 *ig^(D-^SEff^ffi(;i«*55 

[1141 :^^m<o-mmMm{^^t>^h^\^^m±mm<7y 



{^ffl ^ HI ^ 3 -e 5 o 
[Hi 01 :^^m<D~'mmm{^^t>^ ^/u^n^i^st- 

R 4 



R 3, 



R 1 . R 2, 

SI, S 2 

1 3 0, 2 3 0. 



13 2. 
13 4. 
15 0. 
15 2, 
15 4, 

6 0 

7 0 

8 0 

9 0 

5 0 0 

6 0 0 
6 10 



2 3 2, 
2 3 4 
2 5 0 
2 5 2 
2 5 4 



3 3 0, 
13 2' 



4 3 0 



[Hll 



JJ^AI 

^ I f ( i ^ 





[US] 



(14) 1#F^¥l 1-308 832 



[119] 




